ABSTRACT. We surveyed the kidneys of dogs with immune-complex mediated glomerulonephritis (ICGN) by lectin histochemistry using seven lectins-namely WGA, RCA-I, ConA, PNA, SBA, DBA, and UEA-I. Their binding patterns were compared with those from normal dogs. RCA-I signals became weak in the brush borders of the proximal tubules, whereas DBA signals became positive in Bowman's capsules. Also, varying intensity of the UEA-I signal was noted in the distal tubules, especially in the macula densa. The binding pattern profiles varied among the cases; this diversity in the lectin-binding patterns might be induced as a result of the diverse pathologies seen in canine ICGN.
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RCA-I:
In normal kidneys, positive signals were present largely in nephron segments, and the brush border of the proximal tubules (PTs) was especially well-stained with this lectin. In the ICGN kidneys, six out of 12 cases showed weaker staining in the brush border compared with that seen in normal kidneys (Fig. 1) . The intensity of the staining signal of the remaining 6 cases was similar to that of the normal kidneys. Brush border of the PT epithelium is composed of microvilli which serves to increase the apical cell surface, and is coated with glycocalyx that is composed of mucins, glycoproteins, and glycolipids. The apical microvilli of the PT are an important structure and function as a sensor of the luminal urine [15] . The glycocalyx covering the microvilli of the PT plays a critical role in sensing and transmitting the force of flowing urine [13] . The decrease of the signal intensity for RCA-I could reflect on the changes in the glycocalyx of the PT, and this change might alter the mechanosensing property of the PT.
DBA: Five out of 12 cases of ICGN showed positive signals on the Bowman's capsules, while normal kidneys were negative for DBA (Fig. 2) . Two of these 5 cases also showed an increase of the positive tubules, especially in the thin limbs of the loop of Henle (Fig. 2) . The remaining 7 cases had staining characteristics similar to those of the normal kidneys. DBA lectin not only distinguishes alpha-linked N-acetylgalactosamine residues, but is also known as an indicator of cell differentiation [12] and morphogenesis [8] . The Bowman's capsule is an initial segment of the tubule which receives filtrate directly from the glomeruli. Since the glomerular filtration barrier system is known to be collapsed in most of the ICGN cases, initial filtrate which flows into the Bowman's capsule contains a large amount of protein. It is well known that proteins in the filtrate, especially albumin, lead to the overwork of PT epithelium and induce pathological events which lead to progressive tubulointerstitial damage [1] . Although the Bowman's capsule might be considered as a simple cup which receives the filtrate, our results suggest that the protein-rich filtrate may cause functional stress on the capsule, and may induce transformation of the epithelium. DBA lectin may detect this pathological event of ICGN; however, the staining pattern in Bowman's capsule was not related to the severity of proteinuria (Tables 1 and 3) .
UEA-I:
In normal kidneys, positive signals were observed in the apical surfaces of the thick ascending limbs and distal tubules. These signals were restricted to segments that are close to the glomeruli, and signals in the the macula densa were markedly strong. The binding pattern of UEA-I in normal canine kidney replicates what we described in our previous report [16] . In the ICGN kidneys, expansion of the positive area was observed in four out of 12 cases, and staining signals were not restricted to the segments close to the glomeruli (Fig. 3) . Two cases showed weak signals in general, and particularly in the region of the macula densa (Fig. 3) . The remaining 6 cases showed staining patterns similar to normal kidneys. The macula densa is a specialized region of the thick ascending limb adjacent to the hilum of the glomerulus, and plays an important role in the control of body fluid balance and blood pressure as a sensor of the tubuloglomerular feedback system and the renin-angiotensin system. Changes of the signal intensity of UEA-I might reflect upon the functional changes of the macula densa in the kidneys of ICGN dogs. For example, in human ICGN, upregulation of cyclooxygenase-2, which is constitutively expressed in the macula densa and stimulates the renin-angiotensin system and tubuloglomerular feedback [4, 6] , was reported in membranoproliferative glomerulonephritis [7] . However, the present study found no relationship between the staining pattern for UEA-I in the macula densa and the clinical and clinicopathological profiles of ICGN cases (Tables 1 and 3 ). The present study documented lectin-binding patterns in the kidneys of canine ICGN. The profiles of binding patterns varied among the cases, and there was no specific pattern which correlated with the type of ICGN (membranous glomerulopathy, membranoproliferative glomerulonephritis, and others) or its respective clinical features (nephrotic syndrome, hypertension, and stage of chronic kidney disease). The diversity of lectin-binding patterns may reflect the diversity of pathologies among cases, as well as the complicated pathophysiological status of the nephron in canine ICGN.
